C onsolidation is often considered as a m eans to low er service delivery costs and enhance accountability. T his paper uses a prospective evaluation design to derive estim ates of the potential cost savings that m ay arise from L ocal H ealthcare A uthorities (LH A s) am algam ation process, w hich is concerning the Italian N ational H ealth System . W e focus specifically on cost savings due to scale econom ies w ith reference to a particular subset of the production costs of the L H A s, i.e. the adm inistrative costs together w ith the purchasing costs of both goods as w ell as non -healthcare related services. O ur results dem onstrate the existence of econom ies of scale linked to the size of the LH A population. H ence, the decision to reduce the num ber of L H A s m ay result in larger local health authorities that are m ore cost efficient, especially w hen the consolidation process concerns m erging a large num ber of LH A .
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Introduction
In recent years, health spending has grown faster than the gross national product in many OECD countries. Especially in the years preceding the economic crisis, health spending outpaced the rest of the economy, with an annual average growth of 3.8% (OECD Health Statistics, 2015).
Even though reform efforts have slowed this trend, unless there are major changes in healthcare policy, the demands of health spending on public-sector budgets are likely to grow further in coming years: indeed, the cost of medical technology and its increasing use and the ageing of the population may contribute to the spiraling health care costs. The financial crisis, large government deficits and austerity public spending policies have imposed a tight budget constraint on the healthcare systems putting great emphasis on the necessity of considering organizational restructuring among health providers aimed at controlling or even cutting selected health expenditures.
Analogous to the general OECD trend, also in Italy health expenditure has steadily increased over time exceeding the GDP and making its containment a major political issue. In order to place stricter control over the public healthcare expenditure, deep reforms started already in the 90s, bringing Italy to experience a process of decentralization, which has seen a progressive shift of jurisdiction in the health domain from center to Regions. The Italian National Health System (NHS) has been interested by a reorganization process too characterized by the frequent merging of the Local Healthcare Authorities -hereafter LHAs -above all the smaller ones (Ferrè and Ricci, 2012) . This process has continued in the recent years: the basic idea is that the consolidation of existing LHAs into a smaller number of much larger health local authorities may lead to minimize administrative overlaps delivering efficiency gains (despite the paucity of empirical evidence in support of this contention).
At an international level, studies that examine the economies of scale deriving from the local health department (LHDs) consolidations are not many. In general, they have supported the idea that consolidating LHDs may increase efficiency and improve the effectiveness of public health services. Hoornbeek et. al (2015) , for instance, examined the effects of LHDs consolidations on the total and administrative expenditures in Ohio. They found that the consolidation of the LHDs might lead to a reduction in total expenditures, but not to a statistically significant change in administrative expenses. Santerre (2009) used a nationally representative sample of American
LHDs to investigate the relation between population size and local public health spending. His findings suggested that the minimum efficient scale of a local public health department is approximately 100,000 people. Above that size, additional population has little impact on public health spending per capita. Bates and Santerre (2008) contributed to the empirical literature by examining the consolidation of a set of district health departments in Connecticut. They found that a 1 percent increase in population results in a 1.6 percent decline in public health spending per capita. All these analyses are ex-post assessment on what has been the impact of the LHDs amalgamation on the health spending.
With respect to the previous literature on the consolidation of LHDs, we use an ex-ante evaluation design to derive estimates of the potential resulting cost savings that may arise from LHAs amalgamation. We focus specifically on cost savings due to scale economies with reference to a particular subset of the production cost of the LHAs, i.e. the administrative costs together with the purchasing costs of both goods as well as non-healthcare related services that, in Italy, made up 18.2% of the production costs in 2012 (Italian Ministry of Health, 2012).
We are not aware of any study about the economic effects of amalgamation in the health sectors concerning the Italian NHS. Our research intends to fill this gap in the literature taking the advantage of the regional setting of the Italian NHS, which offers a "unique field" for exploring the economic effects of the LHAs amalgamation. This type of analysis may be of particular interest to policymakers inclined to limit the large and growing cost of healthcare, especially at this stage of the radical restructuring effort, where no empirical investigations into economies of scale were formally included in the Italian policy agenda to inform the policy process.
The remainder of the paper is organized as follows: the second section presents the institutional background about the amalgamation process that has concerned Italy in the last decades. The third section describes the empirical approach. The fourth section presents the results and provides detailed evidence relating to scale efficiencies. The conclusions review the methodology and results and provide implications for policy and future research.
The Merger Process
The Italian NHS is a Beveridge-like health care system, funded through general taxation. This amalgamation process has seen an organizational model emerge where the size of the LHAs has reached a provincial dimension and in some cases, regional. Apart from a few big metropolitan cities (Turin, Milan, Rome and Naples), whose territories are subdivided into various LHAs, over the rest of the country, the LHAs' catchment area often coincides with the 1 In order to prevent regional health systems' financial failure in some regions, the central government has introduced a special regime, the so-called "Recovery Plan", in the attempt to place stricter control over regions' healthcare spending (see also de Belvis et al; 2012).
provincial one. There is just one notable exception, which is nevertheless about to change, and that is in the Veneto area where there are twenty-one LHAs in seven provinces.
How the LHAs are distributed in demographic terms is anything but uniform. As can be seen in the Graph 1, most of the LHAs (90 in number that is 62 % of the total) have a user base lower than 400 thousand inhabitants. There is, however, a significant number of LHAs, with a user base of 400 to 600 thousand inhabitants (30 in number that is 20.6% of the total). Against this, there are five LHAs with fewer than 100 thousand in their user base (three of them in the Veneto area) and eleven in Lombardy and Campania with more than one million users. Some statistics regarding the dimensions of the LHAs are shown in the Table A1 in the Appendix.
The aim of this paper is to estimate the potential cost savings which may derive from the amalgamation process which is concerning the Italian NHS yet. The choice of concentrating on components-i.e. the management costs -as opposed to the total production cost is due to particular features of the Italian NHS that on the one hand expects the individual LHAs to keep within their budget and on the other makes the LHAs almost totally financially dependent on their Regional Governments financial transfers. 2 This makes it impossible to estimate economies of scale at an aggregate level. The potential total saving ( ij S ) which may derive from a pairwise consolidation of the LHAs i and j has been modelled as: 2 The Italian NHS organizational structure consists of three levels: central government: regions and autonomous provinces and local health authorities. The Central Government is responsible for the national health planning for ensuring the "essential levels of care" (Livelli Essenziali di Assistenza, LEA) to their citizens which guarantee equal health care coverage throughout the country (Torbica and Fattore, 2005) . It provides annually financial transfers to the Regions (through the National Health Fund) which are set according to a procedure based on a complex formula involving population size, average age, mortality rates and other regional characteristics, among which the historical spending levels. The financial transfers are then disbursed by each Region to its LHAs (see Giannoni 3 Preliminary estimates stressed that the local variability of the per-capita total production cost does not depend neither on the LHAs demographic dimension nor on the other socio-economic variables. It arose that the local variability of the per-capita production cost tends to be quasi-exclusively explained by the financial transfers disbursed by each Region to its LHAs. In particular, we observed that the total production costs exhibit unitary elasticity with respect to the Regional transfers because each LHA uses all the received resources. It follows that the variability of the per-capita total production cost cannot be used neither to estimate the potential differences in the population healthcare needs nor the differences in healthcare demand.
Equation (1) 
where i Ĉ , j Ĉ e ij Ĉ represents the expected per-capita costs.
For the analysis of the economies of scale, we used the log-linear regression model. In order to obtain the expected value of i Ĉ , j Ĉ e ij Ĉ included in the equation (2), which refer to the administrative costs, the purchasing costs of goods and non-healthcare related services alternatively, we estimated three different LHA expenditure functions each of which with the following model specification:
The dependent variable lnC h is the natural logarithm of the per-capita costs for the LHA h; lnpop h is the logarithm of the district population. Population was set as an explanatory variable for exploring whether the LHA size (in terms of number of inhabitants) may affect the healthcare per-capita costs for the examined cost type (administrative costs, purchasing costs of goods and non-healthcare related services). We used a quadratic function, which complies with the theory of economies of scale (U-shaped curve). This approach can capture a range of scale effects, such as the one in which costs per-capita fall initially, but then rise after some threshold number of inhabitants are served. x hk is a vector of K explanatory variables expressed in logarithm and z hd is a vector of D dummy explanatory variables which capture LHAs fixed characteristics. Table 2, which also contains the eliminated potential predictors. • the "administrative costs" include the cost for "administrative personnel", with either a permanent or a fixed term contract, as well as "other operational costs" including 4 As sensitivity analysis, we re-run the model with a less stringent p-value 10 . 0 ≤ so as not to arbitrarily exclude variables that may be relevant with respect to the hypotheses being tested. This construction did not significantly affect the results that remained similar to those presented in the paper. For the sake of brevity, the results of the sensitivity analysis are not included but they are available on request.
allowances, expenses and social security contributions for Governing Bodies and Statutory Auditors;
• "cost of goods" include both the cost of buying health goods (drugs, medical devices, dietary products, chemicals etc.) as well as non-health goods (foodstuffs, cleaning products, fuel etc);
• "Non-health services buying costs" include laundry, cleaning, canteen, heating, waste disposal, insurance premiums and consultancy fees.
The first part of Table A respectively of the full production cost.
An important aspect for our purposes is the relationship between the per-capita costs and the demographic dimension of the LHAs. Graph 2 shows that the per-capita cost for the three areas considered tends to decrease as the LHAs resident population grows. In particular, it can be seen how in the larger LHAs (those with a population of over a million) the per-capita cost turns out on average to be barely 52.8%, 38.3% and 48.3%, respectively for the administration, goods purchasing and non-health services purchasing than that of the smaller LHAs (of up to 200,000 inhabitants).
The definition of the control variables and the related descriptive statistics are included in Table A .2 in the Appendix. Since the demographic and socio-economic variables at LHAs level are not available in a specific national database, in order to capture these characteristics, it was necessary to reconstruct the data in relation to the catchment areas of each LHAs. This was made possible by a special table that links Municipalities to LHAs published by the Ministry of Health. Once the LHAs catchment area was established, the Municipalities data from the National Institute of Statistics (ISTAT) was used. It was thus possible to identify the surface area and the housing density covered by the LHAs, the number of Municipalities, the demographic structure indices such as the ageing index, the elderly dependency index, the structural dependency index and the quota of foreigners. An analogous procedure was used The regional differences in the organization of the Health Service and the consequential effects on the administration costs have been evaluated using binary variables. The regional dummies have been defined bearing in mind that the Regional Health Service can vary according to the organizational model adopted (integrated model, semi-integrated, semiseparate and separate). 6 Three different dummies have therefore been defined (one for each organizational model apart from the "separate" one which refers to the Lombardy Region).
Finally, a binary variable was introduced that indicates whether a LHA belongs to a Region under a Recovery Plan.
Input prices have not been considered among the control variables in view of the fact that the medical staff salaries (the main production cost component) and many other input unit prices are uniformly set by law nationwide.
Results
Econometric analysis highlights economies of scale linked to the size of the LHA population.
Indeed, Table 2 Tables 3 and 4 . 7 The Law Decree n. 188 of 5 November 2012 was meant to reduce the Italian provinces from 89 to 51.
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As far as the first policy is concerned (Table 3 ) the savings are expected to amount to 522 million euro, most of which coming from savings in the buying of goods (258 million euro). Such a policy would allow a 2.54% average reduction in the total LHA production cost. In some cases, however, such as those regarding the LHA merging in Tuscany, the economic advantage would be 5.42%.
On the other hand, the savings from the second merging policy would be far more substantial (Table 4) . Due to the fact that in this scenario almost all LHA would be merged, the savings would amount to 2.2 billion euro. In addition, as far as total production costs are concerned the savings would be more substantial, on average 3.07%, due to the fact that the average size of the new LHA would be considerably bigger than that of the first scenario. On average, this policy would allow each LHA to save on average 63 million euro, most of which coming from savings on goods purchasing (32.1 million euro).
The results obtained also indicate that not all merging is beneficial to the same extent. The greatest savings can be found in those that envisage merging a larger number of LHA, such as the new LHAs in Veneto and Tuscany. Here the savings could exceed 4% of the total health service production cost.
Conclusions
Many mergers and reconfigurations of Italian LHAs have taken place in recent years with important changes in the structure of the NHS. Insofar as we have been able to ascertain, the potential presence of economies of scale due to LHAs merging process in Italy has not empirically investigated before. In our paper, we performed a cross sectional study using a prospective evaluation design to derive estimates of the potential resulting cost savings that may arise from LHAs amalgamation. Our results demonstrate the existence of economies of scale (especially with regard to management costs) linked to the size of the LHA population. Hence, the decision to reduce the number of LHAs may result in bigger local health authorities that are more cost efficient especially when the consolidation process involves a larger number of LHA.
The research findings of this paper provide a practical insight into the concerns and challenges of local health authorities' amalgamations and may have important implications for the NHS organizations and for the containment of the public health care expenditure.
Even though the Italian health care sector now accounts for over 8. Health care sector is expected to contribute to the public spending rationalization effort too also through the reorganization of the territorial health care system. The economies of scale that seem to derive from LHAs amalgamation may be an important driver in limiting the large and growing cost of healthcare and may be used to improve the quality of health care, for instance, in terms of making more resources available for R&D maintaining the level of service also in terms of quality and distribution (Kristensen et al.2012 ). 
